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AB (JP10033180) 

PROBLEM TO BE SOLVED: To obtain the subject recombined fructosyl amino acid oxidase necessary for 
the quantitative analyses of amadori compounds useful for diagnosing the syndromes of diabetes, 
maintaining the qualities of foods, etc., by transforming a eukaryocyte with an expression vector containing a 
DNA coding the subject enzyme originated from an Aspergillus fungus and subsequently culturing the 
transformed eukaryocyte. 

SOLUTION: This recombined fructosyl amino acid oxidase is obtained by inserting a gene coding the 
fructosyl amino acid oxidase, preferably a gene coding the subject enzyme produced from Aspergillus 
terreus GP1: FERM P-15664), into a proper expression vector, transforming a eukaryocyte with the obtained 
functional expression vector (e.g. plasmid pNFL 8), and subsequently culturing the obtained transformant. 
Methanol yeast is preferable as the eukaryocyte. 
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[ft^l 1 TX+MV¥)VXW, ( Aspergillus ) OM 
iZ&Rt &7 lis? hi/>lT tf£3-F 

[ff^2] 7*^/i^*moffl#7*^;Wkx 

• Tl^X GP 1 ( Aspergi 1 lus terreus G P 1 ; 
FERM- 1 5 6 64) X'fohWt$&% 1 WS&y )l>7 V 

t n*^ 3 1 assae?** . m r n a frhm&mm 

fcJ: *)^$&titz DNAXIi*<OBrfr-C**ift*a HE 

[»^JI4] HSie^. mRNAKRT-PC 
RfcJ: l )-&JS3*ifcDNAXtt*OBrfr-CftSift»JBl 

[i**B6] 7 s 5X5KpNFL8T-J>S»«Jl5ie 
[ !»:£JS 7 ] mem 5 X« 6 fciEttOfHB'^ * — T 

[ 8 ] w®x'b t>mw 7 umnmmmw. 

[ft^js i o 3 9 izimmmmm 

y— m h z. t ztm t 7/uy v i>>vr s y 
immii] mm. *?;-)vo. 1-5.0%, 

RVO. 1~5.0%ONH 4 C \RV/X\iQ. 1-5. 

0 % w»«xdf x £ £*rr a t otj> *> i otm 

imm 12] 7V H yflteftfc-MTtSKfli: . If 

^ 7 - 9 ov vf a*>tt Baotg±«co^s%x«-e 

[ ft* JS 1 3 3 SCH35^«c*4»-C* 0 , 7"? H D ft£ 

1 H*31 1 4 ] mm 7 ~ 9 <0V vtfft. jWcBtt*>1S± 

XttlHWaSUfc . h I v « 7;^ h if 5 >o£4<D£ 



[000 1] 

imnmtttmwi *m&. DHAsmam 

t,Z£&7)V7hi')l'T$./m**i'y— fcf (WT, FA 
OD-LtSvfl,) <0K8BIIBfcJ:61Btt:WL, J: 0 
f¥L<«i, 7X^df;^il ( Aspergillus ) i*OF 

A0D-L£3-F-f*jHjrf$*:(rU «&»*IT' 

J*«8UFAOD-L<0«a, *cr>±olzLXfte>1X 
*ffl8l£FA0D-L, i£3fl$;tFA0D-L£ffl^l> 

7-7 F Uft^«W)»WffiRVKft-«fi6t:*ffl*tailclH 

■re. 

[0002] 

sv7$yKo«t^=5:75ya$-^-ri.tt«t. t/ph 

-^OJ:3*a7Ctt«>«*9«Pt&«^. 7$ySt7 
;Urb H**9HH{«**^WieWttt^L, 77 H 'J 

X'%&. mm. ^*wctt. ^3-xt75yR* 5 

7/1^ hx;P7S yR»tWi^U n^y'DtV, 7^ 

»T^fflT-J)S. Aq Q n 4'<07Vr : U{b^5:^* 
■f * i k K J: 9 . -eo^fnOKit^ft^^^Sr 
»SikA«T*#, ifiiHWUctft4-3i:#ifeit6. ^O 
i d iz. 7v h Uft^flK03t»j]'Wi|g*a^Aft* * 

[0003] 7-7 H 'Jft^fllfc-Mrf SKflfcH 

£ t iz X *) . jgSf **«fffijW©KS 
iXT^I> (Witf. ^T5-3 399 7^$g, »gB 
K6 1-2 68 178^^. ^^2-1 9 5900 
^^3-1 5 5 780-t^$S) . tg 

^^o^ffiio^^co?|<l:^ yy w (0%M& i>ffl7jkZi\X 

^& (^^2-1 9 58 9 9^^. ^^2-19 
5 900^^8) . 

[0004] 7v H U ^^OK-frjfTC^tJ: 

litl ] R'-CO-CH 2 -NH-R2 + 0 2 + 
H 2 0-Ri-CO-CHO + R 2 -NH 2 + H 2 

o 2 
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JS ( Fusarium ) hisfoTS. SWi^is?- 

-fc? (FAOD-L&lXFAOD-S) £««U 
Jffit£ 93 Lfc (#^¥8-1 54 6 7 2, ftffl¥ 
7-289253) . TX^MOl-Xg ( Asper 
gillus ) ^ h vVPT S 7 i&t^ x^*— fe* ( F A 

OD-L) £&&t&Zti>Wt>MZltC. 
[0005] 

;b&V > F A 0 D - L < JBtt 6 

;^;l/XJSi*cr) F A O D - L Sr 3 - K -t S D N A ^ 
o-^y^L, KDNA£-£Wt4M3$r»S*?*- 

X^/l^/l^H&JfW) F AO D - L £ 3 - h'-fl, D N A 

^D-^y^ix/cWi=5:<. if. -?-<9J:?$:DN 
A^n-^y^tf&g-CAoJt. 
[0006] JJEIWI* »»1-*fc«>tc 

P 1 ( Aspergillus terreus GP1 : FERM-15 
664 ) ^'^-ri)FAOD-L$r3-K1-|.DNASr 

*AWBinEiAtie ( E . coH. SOL R/ P F A L 2R 
t/E. coli_ JM1 0 9/PFAL2) l>wfc 

SIBJUFAOD-LfclBftLfc. 

[0007] L*> L£tf<!> . MfcfeflrC** TX 
*OV*?)VX ■ fl/W GP 1 ( Aspergillus terreus 

GP1 : FERM-1 5664) tf^MLX^ttF A 

x-%%\ ^%hm z>. z(dx o %mmm%%i.z>mx' 
hr>. %«r)$Mizimzi\x^h ?x-?-i.t 

M&B^xmmiR. *.#»ifc£*L 1 8 7K#!S) . 
Sit. FA0D-L£3-F-$-&£<57 (XJiDN 
A) £#WU JU»HB£»f^*4£fcan«rtt$tffc 

S'W-s-imsu mfm^^-x-mmm^mn 



[0008] 

[HHfcflRfrf 4 *#5»fcU:, -kRffH 

SIKIS'tifciftCaKBflt^fT^fcli*, FAOD-L 
fca-K-f 6itfirf (XJiDNA) S-aa^JBR^^ 
-fc#AU f#<c>ft*:^ ?-Zm^xm®WMZB9 
FAOD-L£^3-£4C:i:fcJfc&U:. -t 
^^PMTX^iU^llxm ( Aspergillus ) CO 
6 F A O D - L £ 3 - b"t 4M8i»57 

ASiifcuaanyfitJ: o^sn^itsr^iafcf *f 

AOD-L£g{Jt-f4i<0T'J>4. HSjtg^i: LT 
ti. TX^^Xg ( Aspergillus ) <r>mz\&%-?h 

FA0D-L£3- Vt 4 m&.=FX'h hZbimtL 

<. n^HW • fWXGPl (As pergillus t 
erreus GP 1 : FERM- 1 56 64) &3fcOFAO 

AOD-m, mm. wfct&mttzmizMmmt < 
wjmm^mmmLxnhtihm'mmw m* 

E_. coli. SOLR/pFAL2X{iE_. coH JM1 0 
9/pFAL2) H^il4FAOD-L^3-b't 

*DNABrJt*««5lllfifc:iMiS*6il:tcJ:->r»* 
[0009] *JHBli, ±I£c0FAOD-L2: 

L<(irX'<./^PAig ( Aspergillus ) J: 0*f 
SL<tiTX'<.;^;^ • f U">X GP1 ( Aspergi 
11 us terreus GP1 : FERM-1 5 6 64) 
FAOD-L^3-h"tl,ag^T-J)S. *<ntioim 

mi??-izii. m&mizsm^mimmnwmx'h 

4E_. coH SOLR/pFAL2X«£. coH JM1 
0 9 / p F A L 2 *» f# 4> it h F A O D - L £ 3 - H -f 

*DNAKfr***S*TtJ:v\ *tff*u^ea^ 

^^HiT-^X 5 KpNFL8T'*>£. *flj*ffl#+. ^ 

tf-zwmmzmxLtib*. nwzmmim 

ScOFAOD-L^«L3Sdfc2r»*-rS„ r^ffi 
SfE^j ktt, FAOD-L££ftt6Ktt«fiittr*> 

sit £«i*-r s . * 
fc, *bbh*4>. ""iifE^ j at^ tdnaj tthm*) 

tt, SjitW« : 3r<, gW<0FAOD-LSttS:W-ri> 
[001 03 fc. ±IS^^^^-T'S^ 
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<?>•£>. 

[0011] *»BBWF AO D - Ui. OTO^tt : 

( 1 ) KfS<9?f£TT'7-? F Vit&faZmklX. a - 

(2) SDS-PAGE(Cj:i)ai£Lfcfc#, tt^ift 

4 8 . o o o y>vv >cr>m— 9-7*0.- -v f 2mx <o& 

0 ; 

( 3 ) ^<ON5feSgtE^WE5HS# 2 X'HkZtl& 7 S 

(4) TX^l^r/PXJg ( Aspergillus) CO®i*<7)ft!2 

Ji* o68SiStt£ Iff h y??X>hX'$>&. 
FAOD-LXJi-?-<075^yh(i. ffiWHfe® 
<7)7 S /IMWKtt*oaM«»!|&**t4 £ fc 

k ix . Ew»f - 1 tmcr>t&mm\xi±*<mftmm 

[ooi2] *wmm*. i%mwiwmi tn&mi 
frv&htihfynx-b^x. ±Mtt(i)X'7jkZtLS>%j& 

zimt&mmsmTiib. m/xamms^comm 

^tm^mx-m^mmiz 

<t OfflSSflfcftRfcf&t. F AO D - LiSttT^fOE 

( 2 > : < i > n&mm £<m&®xim£& 
( 3 ) jM&ajfe = < i > xa ( 2 ) comMzmftnu 
m&Lx<r>mn. x\mm.*m) Lx%htiz>. 



( 4 > mum. ■. w&mmitiffiMioimt 

( 5 ) mm* : ( 4 ) izimommmz $ ^tus 

( 6 ) BJRiSttfctfT * 7 yf* > F ; fftSiPS5'&& 

ZKumx-mMwrntz zbizx w^tn^ri- f 

( 7 ) E5£fL«&x(2gwi? : mmxtemzmniim 

X-fflMit (MtliXV7?Vll>7$h\ *7Xt'-X, 

hjtis (6) FAOD-UStt£W 
■f. gijxtf , ±16 ( 5 ) jgi^r 

OD- L t t # ic & . ±f£<0t£§ifetf)#iJlfecD 1 o 
[00 1 3] 

[ ^Bj<onifeco»® 3 f a o d - l <7)mmMX'<r)£.m 
at&mt. Mmmttwx'Manijmizft'ixfto zt 

tfX'Zh. F A O D - L <7)&&tiZft I tlKWM 

MbbXit. Sa ccharomyces« tcH-t& ft 

(Mitf s S.. cerevisiae ) ^ Candidaj gtClBf &flc 

(Witf, c. boidinii ) . wmmmxitimmmw 

^-W* (CHO) «B«rif*«W***i4. a*, m. 

izizm&ftmikfti&mi<?>2nmtf$>ii)K &«tz~? 
^xm%%mi&miEfz>. mm. mnmmim 

fc. ^^ttSr«JMK^^$-tt^^*%it{f. FA 
O D - L i 3- 5 D N A<7)N*^(C|g±»Si*<7) 

[0014] »Ktt«±^i$ffl-rsotcjiL/c^i<^ 

^-JiSt»T'S> D , Ztibfrk&MI/ZMiR-f&Z k ifiX' 
thtiK P#T'0 F A O D - LnSmntzfrffym.^? 
^-tLT<i, GALrot-^-^AODrot-^ 

f\M¥nfflMX'?> F A O D - Lf&^fctfKOf&JS^? ^~ 
t LXii. SV4 07-Ot-^-^c7)rDt-^-JW 

FAOD-L^s^^-^^i. m^-mx-^h 
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il|,FAOD-LS-a-HtSjtfK^X(±DNA. Ml 
tfmRNA4«WE2g:fcioTfcWl*cDNA. Kfc? 
P-yffcStUtDNA. $>l»V^i^DNA^Sr, jfii 
9-lZftA?& Z t fc X 0 9 i t . 

[0015] OTK. m&TtDBMlzm Ltzfffl,^? 9 

£7)FAOD-Lit&?W^i<0^{C. C_. boidiniit O 
^fe*ffAS^3S^^-T*l. FpNOTel 
(#^¥5-344895) FAOD-Lf&Jg 
'v^-Srfif^-f l>. >Ic7)7'5X5 FpNOTeMi, A 
OD7-p^-^-i:URA3afE^5r^t't30. 1ST 
7^ 5 K?»S«afcS<lfc»mBft«cfc . U r ag;j<S: 

? o — y{t FAOD — LcDNA ^ts^MM^M^-9 

?—p fal2St, mmm<vMmizft^x®t>ti&E_. 

coli SOLR/pFAL2X(iE_. coH JM1 0 9/ 
pFAL2rt>£>ft. .Ifc.£$!S!i:LTFAOD-Lc7)N 

RXS5) Zm^XPCRZ'^K iftl.3kbOFAO 
D-LcDNAffifr*fl. WSLit. ffi*. 
pNOTelfciHRBJRNoHfcJ: Qffift'Lfctt. ^Htf 

x7T*-*£fflv*TKyyiMia!iau juw>, fa 

OD-LcDNABrfrfc&fcDNA Blunting Kit (S 
ffiMSAfttt) SrfflvVtTft'fbU:. £ft/5>£DNA 1 
igation Kit (£S3H*5$£a) fcfflwnBSU 75 
X 5 F p N F L . <ril£*ll§tt£ HanahanS ( H 
anahan, D, Techniques for Transformation of E_. 
coli . In: DNA Cloning, vol I, Glover, D. 
M.(ed), pp109-136, IRL Press, 1985 ) X'BWRfo 

u %^ixtc.mmmwi)^^mzsAmmRLxr 

5>X5 FfcHRLfc. TyXi FfrMRHSHindlllT 
mm t TSAfrO*(6]ttSr«|f2 U F AO D - L c D N 
ASrJt# A O D 7 nt - 9 -cormzft AZtlX v ^ 7 
5X5 FpNFL8£f#fc. f£7*7X5 FpNFL8tf) 

vmtemm siztaztix^z. 

[00 1 6] ±Ml<?>7yZ$. FpNFL8SrfflV\ Ur 
ag£ttOC_. boidinUTK62tt$:^KIEj«L» ®«&J8 
f*£Ur a£-££&v>YNBigifcT'tg*L£. URA ' 

9 y-^^m^mmx-^mt h t . 1 1 

8Sffc<a-?1fy8?iJr<DtSm. ^^WfgiMyy/ 
/un tr— LT d t tfhfr-ttz. 

[0017] ?-iz j; btattmprnmsmt 

BBarCJfeO, Molecular Cloning : A LABOLATORY MANU 
AL, Cold Spring Harbor Laboratory Press HIE® 

numx-fTozkffx-zh. imtmi-omsu. ?y 



•> A&£3; . qmM4Mlll&aift&tt F5yX7x^^ 3 

*>. Bm;®fte>%mzm^z>%mi. mm wta 

?)\,a-x^ *9;-iv^ #7?F-x, 7/k?F-x 
a. JWbryt-^A. ustrFy^A, ^.TFy. # 

« (fi^xtfryh-v-uy. ThyWfvy. *^ 
■i-yiv^mfim^x-hh. *»BH«FAOD-L^R 

3ft(caLfci»fttt. 0.1~5.0%. »*L<li0.5 
~2.0%ANH 4 C l&tf/XfiO. 1-5.0%, Jfi 

-5.0%. t<«l . 5%£*W*-***J8ift"C» 

1.5^^y-;P*««*«ifrCt-Hi-'cF 
AOD-L3W&SS<l**<, SSSi: LTNH 4 C 1 

- 1 jWff 4 L < . IWx^X^MEjWB 1 %T- 
hhZktmt L^Z tifitoh. 

[0018] immtotwmt. mm. ph 5 . o~ 

8.0. if4L<(±pH5.5~6.0. 25-40*C(*F 
4L<{i2 8*C) T'l 6-9 6BWWritf«J:V\ 

nfcFAOD-L*«««s«. (±a») +fc 

«aWi8»»fe. F A O D - L £3zmXte£ftLcn9 y^9 

nmm. w&tz-nmzm^btiiitm mum 

tff. yA^ia. 6iFAOD-Lty?nt-;l,fi:Mffl 
\^X<?>T7 i-Titiy^wVyy? 4-. 

/cFAOD-L J^tt^m^lM^)^ 'J 7*7 X&RXSffl 

m&*iz&&t h t $ \±, Fm>&bftmz x nxmm 

i&mmf/xAt y v*~ a wit i.->x. mmix. 
r7*yx (fffl«m?5) TT-yxsra^*^ 

m&t>. ®mz±r>x. FAOD-Ltnmt&zktf 

X'Z&. 

1 0 0 1 9 ] #SWE8WM>T£*;&iifc F A O D - L S: 
(y7*- /Ur-< y/) ■*-*iM!* t *6 , :*tt. 

^{iFAOD-L«14S:^-r^ «lco{,(OSr±IB<7)«rt 
SSLTi>«fcV\ 09^.«f. ig««5$-3'^LTFAOD-L 
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[0020] ±iw»i8*HK znum® (nm$mm& 

mmwm.tt-$-h7y7X>Yt:i!ts) ii, FAO 
D - LB*vStt£ W t , 7 v H y ik-SmnWl-ftVilzm 
LTfcO, flfcttf. «R#l<0»Brfc:^rfflTft*. BEi£?) 

[•fb2] R^CO-CHa-NH-R 2 + 0 2 + 
H 2 O^Ri-CO-CHO + R2-NH 2 + H 2 
0 2 

(sW. R l «i7;UH-x«s, r 2 &7$/1l 9vn 

-OH, - (CH 2 ) Xti- [CH (OH)] n -C 
H 2 OH (sMi. n(i0~6<7)^) T&O, R***-C 
HR3- [CONHR 3 ] ,COOH R3fi«-7 
S /KiB!l«Ba!. m{i 1 - 4 8 0 Ogffc£SH- ) t-^$ 
tlhTWVtt&Wmib IXft&lW tpT'i, R 

^MRSfL675yBeDlll«BSa|-C*0, *fcnj&«5~ 

[0021] immmw&^o ca. 7-7 f i«t£ 

****t*i:#i^n4t5«l:*«W<OFAOD-L 
«4**W&f* i k tc t *) , iSW^T-^? F UiTtefli 
5 yflJOHcarft ^Xft btih . 0U »f 7 v F 'J ft£ 

<r>A<.xi,mm.^mmm mm zmn. ph, as 

-f£>kiV>. U&»L$r#4>. iftpH4.0~l 2.0. # 
2l<ttpH7.0~9.0?$)»), J:9i!?lfcL<tepH 
#8.0, S]S2 5-5 0-C. #2L<te2 5~4 0 
°C. l*)mi<li3 5°CX'%.&Z-£?>. 

[0022] ^ftmrn^m^&mmt ixa. r-? 

mm. ms. (^jul «x<in^) . sn<7>£fc 
ixuhv x-mmmmimzmi^. faod-l, 

F A O D - L t *SW4 &m3Aft*>i&HilXli*«>» 
{i/mlJJlL, ifSL-<lil-10 0#[a/mlT'$>l.. * 



( 1 ) aiwbWR3*4Jifcai^< »a 

fcJttfc-f S Z k lz£ v) , KH+*>7V F 'Jft^ttSS* 
L, FAOD-LiliU^7h/ml 4: LaSK*R 

imitfcmm&t ixa. a-7\jtvw)v/ 

7 x J -)VJ&)frh *) tiZ 4 - 7 $ J 7 t >J y/N- 
Xf-;P-N- ( 2-t FP#^-3-X;l/*7'otf;U) 
-m-WM^>, 4-75y7yf-t'jy/N,N- 

x*yf-;k7-yy, 4-7sy7yf-bruy/N.N- 

i^'x-f ;PT- 'Jy, M B T H/N , N - i^'y f-/P7- U 

y, 4-7$/7>^eiiy/2 > 4-^007*7 

[0023] ( 2 ) &S<OiHMCg-?< 

fcfi ( i^iiw* > * ass U k 7 v F y ft 

ixtttfi ifcmm&nkim? zztizx 

f^^licoaiSffitmtTffo. fILffl^.5.FAOD 

mimmti^wmmi^i . 

[0024] *«W*iSli*fi»«*-t«>* ^fflV^Tff 

3 <rtt> Msciotii bt>frithmtfm 

7S7^7f-r— if, ^r^Fyrv-y, t-t'Ji/ 

y, xryyyy, rnf <t- t'K, 7*07— 

WS£k* J T#5. ^SiSliHi^^ffitmnT'fcO, 01 

itfraf-7— «f»aii, TiiMmmizsm^umxff 

oZktfX'Zh. 

[002 5] ±iecork<, *^0^FAOD-L$rl6 

rw fzift tih 7>V9 h y;uy ^yKiS^gfC#gte£ 

h. ttz. 7)V7Yi')V>V)V\,Z{ i 1&W&.tt-$-hZk 

frt>. m^^at'y^m^z^mx'hh. za. 
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Eg«fl««ttiittffl*«rttT» s i t . hsrsw?) 

[0026] P«^llSft{iiiSiSffi^HT'E»10^a 
ffi. fit£i£. H£iSS*:J:->TfT3. fifth LTJi. ft 

a* iiy*-i->%zmh. m&im&it;. 4*y 
tt^aifeTffd. ffifcimmzm^&mit. maty 

wwmxk. txm-ti)\ mn*<o£? ywm&mz 
tfrtii&{kf»w%v)mmcoit&x'$kZtii,. 

'WVWMt* jlffiO^ffi ( 2 8 0nW7)®.m., Lowry 

[0027] 1&mn7i ¥ V1t-&W>%M0t:*>0& 
m<faX\t*<7)9Sm%). &l/*f£L<JipH7. 0~9. 

3 m\htz*). oow« 

1, ^7r-tthy^-SIM»Sa(pH8.0) 
*H*rS:Wffl-r £ Z b tffl&X'b h . ftf&BJcor-? K U ft 

[0028] 

\wm\ <XT£mMt:mfx*m£mi<mm 
tmt h *> . ski m<r>-fimx-m&t zzbttx-zh. 



msm.imT<?>Jim<r)m%mtzm^xm%. ttz. 

( i ) £M-t&mt{t*m&itmz£ <om%.?ii} 
a. 

a. mm 

100mM FZL®m\tbt>frtth'l%e>tlt:FZL£ 
M'SfcX'mMtZZbliZX'yXmmLtz. 4 5mM 4- 

rsyryf-fjy. 6 0a-7h/miA-^^ 

— t£i§&, £tf6 0mM 7x7-/l/J§?g-?-fLmi 0 

o^it. o.im hvx-msmm. (phs.o) 

73. 0ml £t&. 3 100m 
M FZL»ffl[5 0julSr«JnL, 5 0 5 nmlcfcttl, 

(5.16X1 0 3 M-icm-' ) l^c:4 

iHRSttiMM:"*-*. 

[0029] B.&*S= 

±ieASfc ptRtjaa t . wrnmk. 20^3 or 

y^a^- h LfcflW)5 0 5 nmliZ&Vhmt8& 

0. 1m h'jx-igKjs»?gimi bmm®m5 0v 1 

5rii^-L. ^©*T'^*$r 3.0ml tt. 7>"? 7*7 

■v-xtonwsnm&tMzMii. 3 ox:-cjwp L. . 

SffKSfciftSfcWffcLfctt. 50mM FZL 10 
0// 1 KSiSJR^feiiW-C^WCIfSSL. 

iaaa*i»*. s^*^*^i^^©jR§ix^issa 

[0030] gjjgj 1 FAOD-LS-a-K-TSDN 

1 . rx^/l-df;^ ■ 7-WyXGP 1 ( Aspergillus te 
rreus GP 1 ; FERMP-15664) WFAOD- 

1 ) A_. terreus GP 1 Otgft&tfFAOD -LO^S 
Aspergillus terreus GP1 ; P - 1 5664) £F 
ZL 0.5%, 1.0%. lO-KZ^'J^A 

0.1%. yyK-^biWA 0.1%. asrv^x 

»>A 0.0 5%. Jgft^;Ux^A 0.0 1%, -f-^h 
X^f-X 0.2%$-^L?ttgtfi (PH6.0) 1 0LCI 
1L. ^>-7r-^<>-^-Srffl^Tjl§v*2L/^r. 
}S}fj$S400rpmC^H ! t ; f2 8'C, 2 4BftgBRtf$ 
iLfc. ««Wi«aLT««>fc. S*«s2 59g (S 
ftg ) $r, 2mMc7)DTTS:-S-tf. 0. lMh'JX-lg 
mMffiiS. (pH8.5)8 0 0mHcS>SL. ^-f y ■ 
t«tOa#:H:lrlR^L^. ®#mZ9, 5 0 0 r P mt 
2 0#faSS4>#8L. ^^it^SrfflS^SfcL. JST 
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nmxmwLfz. 

[0 0 3 1 3 WBm&t,z4 o %Hm&ti* o tzvtmr 

y^-^A (tlTs W&tm ) ttal. JHffU i 

2,000r P mtl 0#I8»MW* Ufc. »feilfc± 

»fc 7 5 fcttjtncfc*, «t o tagc^lni . t . l 

2,0 00r pmt'l OtJHaS'C^lKL/t. ifcj§£2m 

(pH8.5) (jsit. w.mmAkv&?) izmmifc. 

X\ 1fi2 0 0mW?+H>- h3A-;l/ (butyl-TOYO 

pearl) mr * jo*. * m^Hztm . m«s$n 

itLtzy x-)V- Y3>*-)V (phenyl-TOYOPEA 
RL) #5Afc»#Lfc. H«Wit:r«fe»Ltea. ffi 
£ig£ 2 5-0 %tm<7)m%%®T'®& Liz. iSttHft 

\\LLiz7^- h 3^-/k&5Afc«3t Ui. RIHffiK 
fcT3»Lfc«, «£^4 0-0%g&«^i|jSgi8££) 

EfcTSiBW:. SttH#*«teU HWSAT^fffl: 

L iz D E A E - h 3 7 A ttt L fc . SSttifeHi 

*>. «3a8»tfc. «vvc»4>fifcpp*«fflte(). 1M 
NaCl, 2mM DTT£-&fr 0. 1 Mh >J.XHSK8Mf 
$ (PH8.5) l l ZX : Witt,Liz*.7T9V)VS-30 
QiUJ*£.i.*iYll>Wk&fiW 7 0~100i-.yh 

[ o o 3 2 1 nhtiKmwMmm&t: s d s - p a g e 

mm) izti^X, W&9>>*9 k.LX*X*Vy~*£ 

T-t'^O^KftoTfl^SrSaSLfc. Bfl*>. 1 0 
%y^SrfflV^T. 4 0mAT'3l$imf>U 9--?is- 
7'J U 7>-N77l— G- 2 5 Ot^yA'^Jff-) 

? ftli#4 8 , 0 0 0 ?)V V VX'h hZt tfOkZtv/z 
(06) . £fz, X-yN'-T-y^X2 0 0pgtctl)^* 

M&izx&iH-mm&vte. mi^mm^ty^ 
[ o o 3 3 ] 2 ) a?#7 5 ;mffl<n>®.%. 

jciOBffr-fcu ^y-r^yHJS [d.w.ci 

eaveland, S.G.Fisher, M.W. Kirschner and U.K. Laem 
mli, J.Biol .Chem., 252, 1102 (1977)] t>lZ 

KtirftLfc. <fcl>T\ PVDF (--tfJt'^lirV HV 

10XPCR buffer 
dNTP mix 



7^*7 7- ( 14VT*— Bft ( 1 2^) ) U 
7Df^(yy-ir>t-4 76A (77*54 r^W^S" 

2 'o-eft-m. E*»*2fttf 3fcjj"rtl 7&tf 

1 6 8»<7)7 S 7 Mtms&fcZ titz . 

[0034] 2. RT-PCRfcJ&gfrftcDNAKfrfr 

i ) * v 9 \<** i-comm 

WSr*fc» PCR (^'J>7- tff-x-yRJG) tfflv^ 

htcfrvyrvi-?-*, lait^i^tstn.^:. i 
Lfc. c:n^r7'fv-iat/2cots«iE?ii?:'eti-? 

r 9 -f V- 1 4 D N A tZfflM: D N A fcfMTt 

[003 5] 2) total RNA^MS 
±12 1 ■ 1 ) O^rST'tt* Liz A, terreus G P 1 Wi 
1 g frth,9T-i?V/7 x S-)V/9 oo*;UA 
S(Chomczynski,P. and Sacchi.N. (1987) Single-step 

method of RNA isolation by acid guanidinium thioc 
yanate-PhOH-chloroform extraction, Anal. Biochem. 

162, 156-159) dZft-oX. total RN A 5mg5rt#/c. 
[0036] 3) RT-PCR 
±121. 2) X-mLfzry-f-7-b. 2. 2) THIS! 
L^total RNAjfflVV &T^MVWS^ V *7 
— bff-x-yRJC (RT-PCR) Srff^Jt. 

a) totalRNA (5//g//zl) 2AtHC^7K3 6//l 
5rjD^., 6 5'C, 5Mti&Lfz&. *.±.X1B.tirth. 

b) a)OJ8»fcjaTO»«*lnift. 
5Xbuffer 2 0u\ 
dNTPmix (#2 0mM) 5^1 
RNase inhibitor ( 1 1 5U/ml) 2 jul 
Oligodt (0.4 2ug/vD 2Au\ 
RTase (MLV ) (200U///1) 1 >ul 
DTT(O.IM) 10/tl 

c) a) +b) 0^jS2:2 5X:. 1 0^-StSL^ 4 
2 -C-C— *i . -eUt, 9 5 iCT* 5 MQ&Ltc 

*±T-m?^r 5 tcDN A**#^>it4 . 

d) c) X'Gf$.Lt:cDNA2uUzaT<?>mm$:toz. 
h. 

2. 5 ul 
1.8mI 
1 u I 
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7"yj-?—2 

e ) d ) <?>®m 9 5X:T5MmUd^ *.±.X'Mft 
LfcSL Taq DNAPolymerase ( 5U/m 1 ) $-0. 
1 25u \Mt&. 

f ) e) KS*7/MM^£»lLTlilTO:&frt'PC 
RRJKfcfB. (94*C, 1#;60°C, 2%; 72 
•C. 2#) a^&SHiOjJtfl^O^?/!/^* 

7 2'CT'3#$!UIt&. 

g) <jewc, r^D-^^sm*ijtwi». 

fc2£fflv>£fc#, [2 3 K^cf J: o £ 
^4 0 0bpco8fffr^iliA5?IIg-C$^» 03 li, 7#u 

lli^Xl 74/HincII (V-#-) , \s~V2\$? 

74^-\w : 2*mvcM 1 mm^?->x'hh. v 

-#-fiP C Rfc J; Oi&SLfcBrfi-OlM X£f(B9r*4 

[0037] 3. PCRffiftWy 
JJB2. T1#Jt^4 0 0bpC7)PCR|)rn-S-r^D-X^ 
/l^&flJ 9 J1J U DNAH]JRffl7^^-ftji^-?-A- 
7* (?La0.2 2jum. SffiitaSCode No. 9 04 
OlilW. 1 O.OOOrpm. 4*C. 1 B$iacD& 

X\ PCRBrfr ( 1 Atl ) . K buffer ( 1 u\ ) . Bai 
HI ( ljul) aVJSB* (7/il) £iS£U 3 71CT' 

PUXBamH I TfKKfcbfcpBluescreipt II SK+ (STRAT 

AGENEttS: 1 aLc7n*-?-£tt&JMffi&i 
^77-) fc, 5^y-^g>(16'C- 3 0#) U 
^iut^^y-^ayS&ft^fflv^^JBBJM 1 0 
9tt*»maftLfc. «WB8Wi, TaKaRa Liga 
tion Kit Ver. 2.0 (SSit) £&ffiU Hanahan 
ft (Hanahan, D, Techniques for Transformation 
of E. coli. In:DNA Cloning, vol I, Glover, 

D.M.(ed). ppl09-136, IRL Press, 1985) iZVt 
->X'<j->tz. *0>I8*. H4fciiH-J:3fc, #>4 0 0b P 
tOPCRBrfr^'pBluescreipt II SK + <DBamH I -«M Y 
lZ8AZtltc77X-z Hp FLP£f§fc. 04£fcV> 
X. U-VKiA/EcoTl 4 1 
y2«pFLP/BamHI J^-f. *CDi&m&M£ >>T 
^vStiOftSUctd^, FAOD-LCOcDN 
AC0S^E?"JT-J> S^f: #5|fg$fut . 

[00381 4. cDNA7 4 7*7';-OfM&tf7*7 
-7>M7*'J7W-fcf-^ 3 >- 

±ia<7)2. 2 ) <7);*r&T1#*:total RNAKmRNA 
Purification Kit ( 7 r^^Ttt) SrfflOTmR 
NA£#£. l£mRNA 5/ig*>£>. ZAP-cDNA 
Synthesis Kit ( STRAT AGENEttIS ) JfflWcDNA 
7^7*7'J-§-fmU:. W*>mRNA5jug«^aM£ 
¥P££JBvvCcDNA£-£&U AZAP I I <■? 



1 At 1 
16.575^ 1 
7- (STRATAGENEttS?) fcfflfiU Gigapack III Gold 
( STRAT AGENEttS) £fflvvt4 yt>nt'A , 7^-y> 
^LTcDNA?4 79U-fcf*fc. (jfefMWiV.Zj.. 

air^-c. cDNAo^-f^-&juetfcti*» i.ox 

l 0 6 pfu/jug<7 7-T"£>-5rt:. z.oypr—VvA'fy 

0-£±$mXL I -Blue MRF«cfc!8lfcS-li\ 3 
7TTC1 2H$fi»»**£fcfc:J: 97-7-7 SrJ&SS-e 
fc. JJewc. 3.T^7*7n-:i>'7*L7tPCRBrJT£ 
32 PT-S^LTrD-7i:trfflv\ 73—9t\47» 

r;^ usctttt. 4 2'cx'^PX'mmLtzm-fb 1 
1 2msm%$itn. %<nm&. ^20.0007-7- 

[0039] 5. FAOD-Lfca-F-tSDNACD 
-9-7*7 D--^ 

FAOD-LSr3-K-fl>DNA(07*7X$ 

7"? - 7 &ExAssisWW <-7T-y( STRATAGENEtt 
S!) Srffl^-CiJSf+<OV^AT;Wcfi!V\ *HlSJMl 0 
9 (E_.coH_ JM109 Competent Cell. Sfflii^ 

X$K£MJL^E^£ft£Lfc. F AO 

D - L<DN*i£T 5 /Hi3i|fc:fflaf 
&#Jl . 5 k bWDN ABffrA^A^tl^T^T. S Hp 
FAL2*fiM*f6^n-ySiaEftfc (A^MBKIk 
^fr (E_.coli JMl 09/pFAL2)). IWpFA 

i^ftjewrsyisw^EjiHWiKStt. x, far? 

7."= HpFAL2^flav^T7C^aSOLR (STRATAGENE 

a> tmmmLxiMw&iomtk (E.coit sol 

R/pFAL2)$-#fc. 

[00403 HfeflJ2 B»Ttf)FAOD-LO|BS 

(1) FAOD-L&^^-OfSgS 
T7x^;l/4r;UX • tU^X GP 1 ( Aspergillus ter 
reus_GPl : FERM-1 5664) 4*<7)7o-y 

■fkcDNAt*tf*B««S^^-pFAL2fc. 
E.coli JM109/PFAL2 (HSfetfU ) 
fc. t#f>flJtpFAL2S:SIMi: LTFAOD — L<ON 
SldBkCSlsiBCffiSr *2«W7 , 9-f V- (E9«#^6 
SIA7) ^fflV^TmT^fr-C'PCRS-ffoT^l.S 
kbOFAOD-LcDNABrfrSrtf^. PCR#:^: 
[9 4'C. 1#; 6 0-C, 1^; 7 2-C,3^] S-3 0-t 
A 7 2'C, 5^r5r 1 E. T^D-Xfg^i*i!i^. 
Bffr^^ftfflO^lgL. FAOD-LcDNABrfr^# 
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[004 1] T5*$h*pNOTel (^¥5-3 44 
8 9 5) £«HRBXNot I t,Z& OfflftUfcfit ^xBl* 
X-779— fef ( ^-'J >oM^#) fcflBWCK 

'JyK-fl^OaL, ±Etf>. FAOD-LcDNABin-k 
gfcDNA Blunting Kit (ggjtfefcMt) fcfflwc 
TifrffcU:. CliX<o£DNA ligation Kit(£jffi£ft 
S^tt) fcfflWtaiSU 7*5*5 Hp NFLfcftfc. 
&WC\ FpNFL£fflV\ Hanahanft (flff 

S) T*E_. coll JM109fl*#*«ftU:. 

ffll&Zm&b. FAOD-LcDNABrn-^'AODT 
Dt-^-c7)TSt}f A^ilT Vil)^ X 5 K p N F L 
8 £f§£. ISr^X 5 FpNFL 8ttMHli&B£ia 5 C 

[0042] (2) £1(641 



IMftVTy XSKpNFL8J, MKBBRBaaH I (c J: 

oe«*fcW:a» y^AaaastiBv^c.. boidin 

UJK62H*:JE*lSiJlLfc. CcOTK6 2»iUraR* 
ttT*9» r9X5KpH0Tel(Cl4URA3afiK^*^4 
*lTV^<0T\ Ura5!**JHIfc:»mia«**jgftf 

JKMEfllttfcUrafc-frifcViYNB 

<I fc CJ: 9 ft feftfc u r a » gtfMgBK 

***W6fc«w u 2 8 *ct 3 a ram* l*: . 
a, **rt<oFAOD-LatttrjjE<o*flraBe^ 

a. aUKfclOiWU *l*>l»**fc. W 

TWWtHfcfiJtft F A O D - L<0^|if!l^(i|il«c7)^ 

[0043] U_ pNFLSfcJOJWJlEJIISilfc 
C, boidiniiO FAOD-Lygtt 

can 



(U/mg 9>'<9) (U/mg 



TK62/PNEP1 0.13 8 N.D. 

2 0.13 9 0.12 

3 N.D.* 1 10 0.13 

4 0.15 11 0.17 

5 0.15 12 0.16 

6 0.13 13 N.D. 

7 0.12 14' .0.44 

*2 N.D. 



ft: i. taajsix-f 

2, pNOTelT'^«K^LfcC_. boidiniiTK62l* 

1 iattFAOD-L8Stt*qw>4> 

*U FLC14tt*Sft^cOvSft^tJt. 
[0044] ( 3 ) ^maftftOIMf yflfW 
C.. boidini]TK62SOS5fef*:DNAlCjfA$ttJtT7* 

L. MBBWEcoRI-caWliLfcfik, 7#o-xy/H; 

o-7*fc LTURA3itef fcffln. To-roMR* 
DIG-ELI SAftCfciJfrofc. *SIWiH8t:*t 
iot:, SHr^SSttfciKfC. boidinii TK62/pNEL14tt<7) 
#fcfcWC 8 . 8 k b (TMKifiWh hiXtz<T>X\ 2 tJ t* 
-fcLL<7) FAOD-LcDN AfBffrtfJfefcffcD N A 
A $ *it v » I. i k tPfM Ztxtz. *tU3iM) i><V>\t±X 



1 -7C9B$iE c o R I jaat J: •) . C. boidinii tOE 
c o R I UWffi&k pNFL8<0EcoRI I2^[4* 1 

X. 2i&±<DaZ—t)mXZtlX^illi. 2timcDp 

NFL8tf)EcoRI Sfflffifr W *) tH $ til 

Xtf&.&kbX'hhC\k\,Z$ih 

i><DX'h&. 

[0045] (4) FAOD-Lm&ttt&BmiWi 

IS. ( 3 ) -C«fcKiStt£jSLfc»H«»*C. boidin 
H_TK62/pNEP14»SrfflV\ ff»fr«a(*fr£t»f Lfc. 

i.5%**y-;i**#ts«**s«£jB^. mm. 
-e^m^*2tc^i-„ 

*2_ C_. boidinii TK62/pNEP14tt^J:S F AOD-L 
[^23 
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gtt . 

(U/ml) 


(U/mg) 


NH 4 N0 3 


1.57 


0.549 


NH4CI 


1.68 


0.737 


(NH 4 ) 2 S0 4 


1.48 


0.687 


NaN0 3 


1.65 


0.689 



*<7)%M'¥<7>£ : 8Miis 0.1-5.0%. J: Off 
2L<J20. 5-2.0%?**. 
[00463 &^T\ IWxdf ^jME*8«S6fl:8-*r 

£#iSuJ2h\ FA0D-L8§tta*±JW*. ff£L^ 



»fti^»!«iO. 1-5.0%. J:0#4L<tt*SH 
«3_ C_. boidinii TK62/pNEP14t*t J: S F AOD-L 
[H3] 





m. 




as <«) 


(U/ml) 

4 


(U/mg) 


0.2 


1.29 


0.451 


0.4 


1.10 


0.383 


0.6 


1.90 


0.366 


0.8 


1.52 


0.342 


1.0 


2.25 


0.283 



[0047] smmtLxi.5%*?s- 

;k 1 .5%^^y-;l/+3%^'J-fen-;K 3%^'J 
•fen-;KO^-f<X*»*'S , **f S^%"CC_. boidinii T 
K62/pNEP 14«$-t*ftLFAOD-L4ftc7)^ 

"Cft*«*Stt**Lfc. ia±03Sifc>)li»a»£» FA 
O D - L4«lt* *tf**#mH***>««fca Lfc» 
«K±, *9S—frO. 1-5.0%, ff£L<{il.5% 

0.1-5.0%, iOff^K 
Ji0.5~2.0%(ONH,C lXtf/OUiO. 1-5.0 
%. J:9ff2L<H:l%W$sSx*x£^rt&t>?>T' 

£>£>c:h 

[0048] ( 5 ) C . boidinii TK62/pNEP14tt<Ov-v 

C. boidinii TK62/pNEP14t*£ 1 5 L§Oy>-7r-^ 
y*-fcfflv\ 1 LcOtgift+T'Jg&t SClttCiO, F 

8L£. 1 L4>K (NH 4 C 1 : 5g. K2HPO4 : 1 
g, NaH 2 P0 4 :lg, MgSO 4 -2H 2 0:0.5 

1 ) rnf7-b'J!H 

12.5 mg/ml roxT-HfXI V ( > 



g.CaCl 2 -2H 2 0:0.1g, Pftx^fX : 1 0 
g) £*ff-$-*a£*fc, pH6.0tclSSL. 120 

iolc^^y-^SrSPil). -e<0&3l, 01 Ofc^tJ: 

J»4O*INS , CFAOD-L0>4ffiift*fc:$r 
0. 4 0^SriirSi:4ft1t<7)^-* J I2^feil^. & 
WC, f»£*ufc«attt£, S'MMt ( 1 0 . 0 0 0 r P 
m. 4X;. 1#) £i>)£SU IVvYtO.SSX 
KClTifctfU 0.1M HJX-igl8g«78 (pH 8. 
OfcSsSL*:. MINI-BEAT BEATER (-/tA'y^Artt) 
tfM3,800rpm, 3 0^T**ft£ 
4>6Eie-Xtt»U S'lMMB (l,400r P ra. 4 

•c. 5#) LTmniBtti4i«^miu^. c<ot<o^ja 

[0049] nttW3 Sfl:thifli?tr^y$yi8S^ 

»fct MHJ»r;P7*5 v ( vi/vtt) £0. 9%mfci- 

b v v^mmx-mmz-t. o - 1 . o %<ogHt-ss 
os^&^thjfii^T^ysy^^nisgUc. eft 



60/zl 
60^1 



[00501 2) *Stt8S5£ 

f a o DRfomimrcox oizixm 



Ltz. 



(12) 



#gS¥ 10-33180 



4 5mM 4-T5y7>-f-f'jyj§® 
60mM N-Xf-zV-N- ( 2-t h'n^x- 
S-X/l/tfme/l/) -m-V>M:J>®m 

6 oa-7 h /mi n-** mw. 

0.1M h'J-X-JtM§«$ (pH8.0) 
63---yh/nil FAOD-Li§?g 
M^X^M.* 1 ml t Lfc. 6 -y h/ml F A O D 
- Umit . HMffl 1 O^ftTIf FAOD-L£6x 
-■yh/iHC*:4J:3, 0.1Mh^-MH(p 

H8.o) x-miixmrntt:. faodrj6»*3o 

•ct'2#fiH h ifdk, ifeo&rof 7- 

■fe'JQSI^^l OO^UP^.. 3 0#f&95 5 5ninl;:i> 

sy^jtst©3tstora«5:iii nc^-r. m*nm 



[005 1] 



30ju 1 

30u 1 
30// 1 
300/x 1 
50/t 1 

»I4 t MMJir^ysy^-fk*^ 



0.9%ig-fb7hU?<M«3mH;:, «§ftt hlftL?i7 

/i^sy (x^-nt) i5 0mg. tMUftr^T'sy 

ffl^tttseLfckC*. *<3«iyWi. 24.6%~6 



1 ) 7Df7-tll 

«<k7/^S>18a 6 0/il 

1 2. 5mg/ml TOfT— • (fXIV (i'/vlt) 6 0jjl\ 

Zcr)®m3 7'CX'3 0ft®-(y* a^-hU [0052] 2 ) *Stt8S£ 

4 5mM 4-T5yr>-f-b'Dy?t?g 3 0/tl 
60mM N-Xf-zU-N- ( 2-t h'odfv- 

3 -W>rnt/H -m- h/M v'yffiffK 3 0>u 1 

6 0i-/h/ml A-jfdfv-^— b'jgjg 3 0jul 

0.1M M)X-Jgi^ff?g (pH8.0) 3 0 0jul 

50/z 1 

1 5§Btf bkfitf&iLltfffi t * S i 1 £ * LT V ^ 

[0053] mmm4 mt^*?nh'y&mom%. 

/'Jn^/ot'ynyhD-* (;//-?&) Sr^S^K 



TjS» S * . 0-30 %«0«ffl-ca*0#Sr I) Hft^t 



6Jt---yh/ml FAOD-USM 
ISSTkT'^JISr 1 ml t Uc. 6i--yh/ml FAOD 
- L»»(4 , Ute^lJ 1 Vftm-Cffl: FAOD-L£6x 

-•yh/iltc$r*J:3, 0. lMHJx-SStSgffiK ( P 

H8.0) TttRtTHHt^. FAODRJE»*3 0 

lOOjul Jo*., 3 0^(O5 5 5nmtfc 

<0«ft*i:«3C8Ei:<0|!MR*H12fcii?-r. H+OJSflt 
(25 5 5mKWH*K <ifliHfc**<0*lcttJE> . fiffftti 

i ) rofr-tfiia 

5 0 0 X- -y h/ml 75 >"*Tf- V— fcfig?8 
0.1M ( P H8.0) 

C^S^SrSO'CT'SO^^ydfi^-hUc. * O/ulflDi+ttiti&KU:. 
co^ 1 0%hy?ooft&£50/ulflD;L-CJfJ¥U [0054 ] 2) ?St»£ 

0 °CT' 3 0 #fi»?S Ud&l 2OOO0KT-1 O^Bit F AODR&igiiOTcOi o IzLXM 
'MHUfcfrofc. #/5>nfc±f»fc:2M NaOH£#5 

3mM N-^;^^f-;U7Sy-2-7x^7Sy^fffi 

6 0a-»/h /ml 
0. 1M h V (PH8.0) 

4:xx-yh/ml FAOD-LjgSS 
H&*T'£4£ 1 ml i L/c. 4 XX -y h/ml FAOD 



25//1 
5/il 
20/tl 



3 Ojul 
30/ul 
300/il 
1 0/ul 



(13) ^RWl 0-33 180 



-vh/m\tZ%Zto. O.lMhVA-mtWffim (p 

H8.0) TWRLTPKLfc. F AOD»S$£3 0 
HfMa»«*8 0iLeljDi. 3 0#«O7 2 7niiK:i»t 

tV^^k«BI£*k^WCRSrH13fc:5rt. 0+<7)*S 

EOT 

ATG CCA GTC ACC AAG TCT TCG TCG 
Met Pro Val Thr Lys Ser Ser Ser 

1 5 
ACC TGG GGT TGC TCA ACT GCC CTG 
Thr Trp Gly Cys Ser Thr Ala Leu 

20 

ACC AAT GTC ACT GTC CTT GAC CCG 
Thr Asn Val Thr Val Leu Asp Pro 

35 

TCG GCC GGC AAC GAC GTC AAC AAG 
Ser Ala Gly Asn Asp Val Asn Lys 

50 

AGC AGC AAG AAG GAC GAG GTC GAA 
Ser Ser Lys Lys Asp Glu Val Glu 

65 

CAG GCC TTC AAT GGC TGG AAA AAT 
Gin Ala Phe Asn Gly Trp Lys Asn 

80 

TAC CAC GAC ACC GGC GTC GTG ATG 
Tyr His Asp Thr Gly Val Val Met 

95 

TTG GAG CGT CTG GGG GTC CGC GTG 
Leu Glu Arg Leu Gly Val Arg Val 

110 

GTA GCC GAA TTG ACT CGG CCG GAG 
Val Ala Glu Leu Thr Arg Pro Glu 

125 

GGC GTC TTG AAG GGT AAC TTC CCC 
Gly Val Leu Lys Gly Asn Phe Pro 

140 

CGC TCA AAC GCG GGC TGG GCG CAT 
Arg Ser Asn Ala Gly Trp Ala His 

155 

GCG GCG CGG GAG GCA CAG CGC CTG 
Ala Ala Arg Glu Ala Gin Arg Leu 

170 

TCG CCG CAG GGC AGA GTC ATC ACG 
Ser Pro Gin Gly Arg Val lie Thr 

185 



[0055] 

[0056] a*i#f 

K?iJ<7)ft£ : 1 3 1 4 

mmm : mt 
hxni?- : mm® 

E5fltf>HS : cDNA 



to mRNA 



: Aspergillus terreus G P 1 



ATA TTG ATC 
He Leu He 
10 

CAT CTT GCC 
His Leu Ala 
25 

TAC CCG GTT 
Tyr Pro Val 
40 

ATC ATC TCG 
He He Ser 
55 

GTC AAT GAG 
Val Asn Glu 
70 

GAC CCC ATC 
Asp Pro He 
85 

TCC GCC ACC 
Ser Ala Thr 

100 
CGA CCT GAA 
Arg Pro Glu 

115 
CAG TTC CGC 
Gin Phe Arg 

130 
GGT TGG AGG 
Gly Trp Arg 

145 
GCG CGC AAC 
Ala Arg Asn 

160 
GGT GTG CGC 
Gly Val Arg 

175 
TTG ATT TTT 
Leu He Phe 

190 



ATC GGG 
He Gly 

CGC AGA 
Arg Arg 

CCA TCA 
Pro Ser 

TCC GGC 
Ser Gly 

ATT ATC 
He He 

TTC AAG 
Phe Lys 

ACA CAG 
Thr Gin 

GAT GAA 
Asp Glu 

CAG CTG 
Gin Leu 

GGG TAC 
Gly Tyr 

GCC CTG 
Ala Leu 

TTC GTC 
Phe Val 

GAG AAC 
Glu Asn 



GCG GGC 
Ala Gly 
15 

GGA TAC 
Gly Tyr 
30 

GCC ATT 
Ala He 
45 

CAG TAC 
Gin Tyr 
60 

GCC GAA 
Ala Glu 
75 

CCG TAC 
Pro Tyr 
90 

GAA GGA 
Glu Gly 

105 
CCC GAT 
Pro Asp 

120 
GCC CCC 
Ala Pro 

135 
CAC ATT 
His He 

150 
GTC GCC 
Val Ala 

165 
GCG GGA 
Ala Gly 

180 
AAC GAT 
Asn Asp 

195 



45 



90 



135 



180 



225 



270 



315 



360 



405 



450 



495 



540 



585 



(14) 



«fiB¥l 0-3 3 180 



GTG AAG GGT 
Val Lys Gly 

CAG ACT ATC 
Gin Thr lie 

TTC AAG GAC 
Phe Lys Asp 

CAG TTG AAG 
Gin Leu Lys 

GTC TTC AAC 
Val Phe Asn 

CGT GGT GAA 
Arg Gly Glu 

ATG ACC ACG 
Met Thr Thr 

AAG ACG CAG 
Lys Thr Gin 

CTG TCT GAA 
Leu Ser Glu 

GCA AGG ATC 
Ala Arg He 

ATT GAC CGT 
He Asp Arg 

GCT TCA GGA 
Ala Ser Gly 

ATC GCA GAC 
He Ala Asp 

CTG ATC CGC 
Leu He Arg 

GAC AGA TTA 
Asp Arg Leu 

AAT GAA GTG 
Asn Glu Val 

AAG TTA TAG 
Lys Leu 



GCC GTC 
Ala Val 

200 
CTC TGC 
Leu Cys 

215 
CAA CTG 
Gin Leu 

230 
CCG GAA 
Pro Glu 

245 
ATC GAG 
He Glu 

260 
ATC AAG 
He Lys 

275 
GGG GCC 
Gly Ala 

290 
GTT CCT 
Val Pro 

305 
ACG ATG 
Thr Met 

320 
TGC TGG 
Cys Trp 

335 
CAT CCC 
His Pro 

350 
CGA GGC 
Arg Gly 

365 
GCC ATG 
Ala Met 

380 
TGG AGC 
Trp Ser 

395 
GGT CGA 
Gly Arg 

410 
AAG GAG 
Lys Glu 

425 

1314 



ACG GCG 
Thr Ala 

GCT GGT 
Ala Gly 

CGT CCC 
Arg Pro 

GAG CGT 
Glu Arg 

AAG GGG 
Lys Gly 

ATC TGC 
He Cys 

GAC GGC 
Asp Gly 

CGA GAA 
Arg Glu 

CCT CAG 
Pro Gin 

TGT GCG 
Cys Ala 

GAA TAC 
Glu Tyr 

TTC AAA 
Phe Lys 

GAG GAC 
Glu Asp 

CCG GAA 
Pro Glu 

TTT GGA 
Phe Gly 

TGG ACT 
Trp Thr 



GAC GGC 
Asp Gly 

GCG GCC 
Ala Ala 

ACT GCG 
Thr Ala 

GCC CAG 
Ala Gin 

TTC TTC 
Phe Phe 

GAC GAA 
Asp Glu 

CGC GTG 
Arg Val 

GCG GAG 
Ala Glu 

CTT GCG 
Leu Ala 

GAT ACC 
Asp Thr 

CCG TCG 
Pro Ser 

TAT CTT 
Tyr Leu 

AAA ACC 
Lys Thr 

ATC GCG 
He Ala 

GGG CCC 
Gly Pro 

AAT GTC 
Asn Val 



AAG ATC 
Lys He 
205 

GCC GGC 
Ala Gly 
220 

TGG ACT 
Trp Thr 

235 

TAT AAA 
Tyr Lys 
250 

TTC GAG 
Phe Glu 
265 

CAC CCC 
His Pro 
280 

AGG AGC 
Arg Ser 
295 

ATG CGC 
Met Arg 
310 

GAC CGG 
Asp Arg 
325 

CCC AAT 
Pro Asn 
340 

CTT GTT 
Leu Val 
355 

CCC TCG 
Pro Ser 
370 

CCG GCA 
Pro Ala 
385 

ATC AAC 
He Asn 
400 

AAC CGG 
Asn Arg 
415 

ACC CAA 
Thr Gin 
430 



TGG CGG 
Trp Arg 

CAG TTT 
Gin Phe 

CTG GTC 
Leu Val 

AAC ATG 
Asn Met 

CCG GAT 
Pro Asp 

GGG TAC 
Gly Tyr 

ATT CCC 
lie Pro 

GTC CGC 
Val Arg 

CCG TTC 
Pro Phe 

CGC GAG 
Arg Glu 

CTT GGG 
Leu Gly 

ATC GGA 
He Gly 

AAA ATC 
Lys He 

CGT AAC 
Arg Asn 

GTC ATG 
Val Met 

AGG GAC 
Arg Asp 



GCC GAG 
Ala Glu 

210 
CTG GAT 
Leu Asp 

225 
CAC ATC 
His He 

240 
CCG GTG 
Pro Val 

255 
GAG GAG 
Glu Glu 

270 
ACG AAT 
Thr Asn 

285 
TTC GAG 
Phe Glu 

300 
AAG CTT 
Lys Leu 

315 
AGT TTC 
Ser Phe 

330 
TTT ATC 
Phe He 

345 
TGT GGT 
Cys Gly 

360 
AGC ATC 
Ser He 

375 
CAC AAG 
His Lys 

390 
TGG GGG 
Trp Gly 

405 
GAT TTC 
Asp Phe 

420 
ATC TCG 
He Ser 

435 



630 



675 



720 



765 



810 



855 



900 



945 



990 



1035 



1080 



1125 



1170 



1215 



1260 



1305 



(15) 
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437 

[0057] EW#* : 2 E?>J?>«$ : ^T-f- V 

EW*>fi3 : 1 7 gjg 

EW)S: TS/I? : Aspergillus terreus GP 1 

Pro Va 1 Thr Lys Ser Ser Ser lie Leu 
lie Ike Gly Ala Gly Thr Trp 

1 5 

10 15 
G 1 y 

1 7 

[0058] mm^r : 3 mmoim : ^r* h 

EW*>S$ : 1 6 iSS 

JKffli<7)M : 7$ : Aspergillus terreus GP 1 

$m 

Leu Thr Arg Pro Glu Gin Phe Arg Gin Leu Ala Pro Gly Val Leu Lys 
1 5 10 16 

[0059] mnm^ ■. 4 &<m ■. -*« 

E*fc>53 : 2 4 b^n^'- : SMtf 

YTNATHATHG GNGCNGGN C NTGG 24 
[0060] : 5 «<0ifc : 

Itf'JOftS : 2 6 h^Dj/- : KftR 

IH?iJc7)a : KB E#IO«8 : nffiDNA 

E?J 

CCNGGNGCN A RYTGNCKRAA YTGYTC 

26 

[0061 ] E?'J#^ : 6 ®<0!SC : 

EW*>*3 : 2 1 r-tfnj/- : jgSKUt 

m\cr>m : ffl& Ufi^m. :MDNA 

mm 

ATAATGCC AG TCACCAAGTC T 

2 1 

[0062] EH*9 : 5 gftft : 

EWO*S : 2 4 htfo^'- : OttK 

miOM : SftOfflK : £l£D N A 

KM 

GATAGATTAA CTATTATACA TCGA 

24 

[01] PCRI<zm^htzih<nrry 4 ■?-<?> ^ FAO [04 3 03<O#4 0 ObpiOPCRirfrO-^T'^D- 

[02] FAOD-L£n-r-'-f6DNA£-£-tfr5 0<K U-^ UiA/EcoT 1 4 1 . U->-2J±p F L 

*S KpFAL2<9$l|l8Jft0. P/BamH \<7>mi>*9->*&t. 

[03] RT-PCRKfc«tl>7;#D-*S$«*i!KD [05] FAOD-L^S^^^-pNFLS^IS 

^*SriKt^0t'*>oT. 0<K W-V lte^X 1 7 Jfi0. 

4/H i nc I I ; V- y2lt754^-lRV2im [06] TX*<JV*?>VX ■ fl/W GP 1 (Asper 



(16) 



ftRWl 0-33 180 



gillus terreus GP1 ; FERM P-1 5664) 
**<^»SFAOD-L^ SDS-PAGE ( Yt ! s)V 

[07] 06fc|5l«<7)FAOD-L<7) N f y 

?*2 o opgSrfflv^y;p*anj:6#^«ajetf5tt* 

[08] pNFL8EJ:9%gfe&gftfcC. boidinii 

[09] C. boidinii TK62/pNEP14ttO s 1.5%*? 
/-/k 1.5%^^y-A+3%/'J-fen-;UXtJ3 
%?\)tt-)VZ h i%®X'<7) FAOD-LvSftjg 



[010] C. boidinii TK62/pNEP14$tf) y>-7r- 
><>-^-ig*Cj3(tS FA0D-LvgttM4^>^-f A3 

[0113 tofcthtoM7fr7§>flm&bFA0D 
7. 



012] t hJttff7A7*$y<9ffi-fE$U:FA0DfE 
7. 

[013] *ft^*^nt>tf>«Ki: FAODfffflt 



[01] 



[02] 



[03] 



ProValThrLysSerSerSerlleLeuIlelleGlyAIaGlyThrTrpGly 
CCNGTNAOIAARMSKWSNWSNATHYTNATHATHGGNGCNGGMACNTCGGGN 



LauThrArgProGluGlnPheArgGlnLeuAlaProGlyValLeuLys 
yTtUlOtMGMCCK GARCARTTyMGNCARYTNGCNCCNGGN GTNyTKAAR 



[04] 



1 2 

i j 




i J 






pBTuescrfpt Sk"*~ 




PCR product 


U->1 : A/EooTUI 




U->2: p FLP/8amHI 



Xhol 




1 2 

i i 

i * 

i i 

i < 

» i 

5 * 



U->1: *X174/H!nc I 
2: Primer 1*2 



EcoRi 



Kpnl 



EcoRl 



[06] 



B 



C. boidinii 
VFIAZ 




C boidinii 
AOOi 
promoter 



A terreus 
FAOD cDNA 



AOO/termtnator 

HMIW 



97KD0 
66 



B*mH\ 



(17) 
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[07] 



[08] 



10 1 



9 f>99—M 



icr 



50 



PAOD-L 



BSA 



-7 > ';7/vrs > 



60 



70 80 
£&ft (ml) 



90 



100 



9.1 kb 
8.8 kb 

5.5 kb 



B 






5.7.kb 



b-yA : C. boidinil TK6 2/pNEL 1 4* 

b-vB: TK62/PNEL11* 

b->C: TK62/pNELl* 

b->D: S2 AOU-1 



[09] 




[010] [011] 




*amtm (h) 



(18) 



ftBFPl 0-3 3 1 80 



[012] 



CHI 3] 



0.06 - 



0 




0.30 



20 



30 40 SO 60 



0.25 



m 



0.20 



0.15 




10 15 20 25 
Wl^ynMy+BL (%) 



30 25 



(51)Int.C1.6 
C 1 2 Q 1/26 
GO IN 33/66 
33/68 
1/19 
1:72) 
9/06 
1:72) 



//(C12N 
C 1 2R 
(C12N 
C 1 2R 



9452-4 B 



F I 

C 1 2 Q 1/26 
GO IN 33/66 
33/68 



(72) m& mm 



